Background. The prevalence and the psychosocial impact of urinary incontinence in older people of a rural population were investigated.
RINARY incontinence is a frequent health problem and a significant cause of disability and dependence in the older population. In community-residing subjects, prevalence rates ranging from 5% to 54% have been reported (1) (2) (3) (4) (5) (6) (7) (8) . These figures show great variations that are explained partly by the lack of uniformity in the definition of urinary incontinence, the period of time considered when incontinence was recorded (now as opposed to within the previous 2 or 12 months), the type of population studied (excluding or not subjects in nursing homes), and the methodology used (postal questionnaires as opposed to personal interviews) (7, 8) .
Important consequences of incontinence on physical and psychological health and social relations of the sufferers have been described (2, 4, 6, 9, 10) .
In Spain one previous epidemiological study (11) has been carried out on the prevalence and characteristics of incontinence in the elderly residing in the community. The purpose of the present study was to investigate the prevalence, duration, severity, and psychosocial impact of urinary incontinence in an elderly rural population.
M ETHODS
This observational cross-sectional study was carried out in June and July, 1996, by means of a home interview in the Basic Health Zone of Cabra, located in southern Spain and made up of the municipal districts of Cabra, Doña Mencía and Nueva Carteya. The target population of the study was people aged Ն 65 years (16.5% of a total population of 5,139 subjects according to the Municipal Census of 1991). People institutionalized in nursing homes were not excluded.
To perfect the questionnaire and estimate sample size, we first conducted a pilot study on a nonproportional random sample of 5% of the 5,139 subjects ( n ϭ 257), assigning a third of the sample to each of the three age strata (65-74, 75-84, and Ն 85 years). This distribution was selected to include all or most of the subjects pertaining to the oldest U Downloaded from https://academic.oup.com/biomedgerontology/article-abstract/55/4/M207/2948097 by guest on 11 March 2019 groups. Once prevalence data by age group were known from the pilot study, we obtained the final size of each age group by interviewing the required number of subjects after considering those already included in the pilot study. The final sample size and stratification by age groups was determined to estimate the prevalence with a precision of Ϯ 3% and a confidence interval (CI) of 95%.
A letter was sent to each individual 1 week before the interview. If the selected person was hospitalized, the interview took place 30 days after discharge. Three interviewers specifically trained for the study (one male general physician and two female nurses), who were members of Basic Health Zone where the study was carried out, collected study data. A caregiver or relative was allowed to attend the interview. In the case of subjects suffering from deafness, aphasia, or cognitive dysfunction, the information from the caregiver was considered valid and the questions about psychosocial impact were not asked.
Two questions were used to detect urinary incontinence: "Do you ever have involuntary or unexpected leakages of urine without being able to control them?" and "Do you ever wet or dampen your underwear, clothes, or bedclothes against your will?" We defined incontinence as a positive response to either of the two questions and/or the use of an urethral catheter (8, 12) or absorbent pads. We did not attempt to identify the type of incontinence. Only incontinent people completed the rest of the questionnaire. The duration of urinary incontinence was measured in intervals (less than 1 month, 1-12 months, 1-5 years, and more than 5 years). Severity of incontinence was graded with the Sandvik Scale (12), which is created by multiplying the reported frequency (1 ϭ less than once a month; 2 ϭ once or several times a month; 3 ϭ once or several times a week; 4 ϭ every day and/or every night) by the volume (1 ϭ drops or a small amount; 2 ϭ a large amount) of the urine leakages. The resulting index value (from 1 to 8) was further categorized into slight (1 or 2), moderate (3 to 4), and severe (6 to 8). Consequently, severe incontinence means larger amounts at least once a week.
We evaluated psychosocial impact by asking subjects how important the leakages were, how they felt about them, what effect the bladder problems had on their lifestyle, what social restrictions were caused by incontinence (6) , and what was the worst effect on their life (13) .
The questionnaire was complemented by sociodemographic and functional information. The latter was evaluated with the Barthel index (BI) modified by Shah and colleagues (14) , from which we excluded the urinary continence item, so that the maximum score was 90 points. The subjects were classified under total independence (BI ϭ 90), moderate dependence (BI ϭ 61-89), severe dependence (BI ϭ 21-60), and total dependence (BI Յ 20).
The data were analyzed with the BMDP and EViews statistical programs. Basic statistics were computed (average and standard deviation for quantitative data and percentages for qualitative data). Two logistic regression models were elaborated: one to estimate incontinence prevalence according to age and sex and another to detect risk factors for an adverse impact of incontinence on the lifestyle of incontinent subjects. Because of the sampling format used, weighting factors were applied to reestablish proportionality in each age group according to their real size within the general population, when expressing overall results. Estimation of the proportion p of urinary incontinence must take into account the experimental design used: nonproportional stratified sampling in three age groups; let N ϭ 5,139 be the population size, N 1 ϭ 3,045, N 2 ϭ 1,566, N 3 ϭ 528 the number of persons in each age strata, and n 1 ϭ 303, n 2 ϭ 296, n 3 ϭ 228 the respective sample sizes. The overall estimator of p is where x i is the number of subjects affected in the i age groups.
R ESULTS
Of a total sample of 1,006 people, 3 were excluded because of errors in the census, 21 because of a definitive change of address outside the zone, and 113 because of death. Of 869 eligible subjects, 34 were not found after two visits to their home and 8 refused to participate. A total of 827 subjects were interviewed, accounting for 95% of eligible subjects. In 66% of the cases the subject alone responded to the questionnaire, in 31% the help of a relative or caregiver was necessary, and in the remaining 3% the responses were given by a relative or caregiver.
The most notable sociodemographic and functional characteristics of the sample are the large proportion of widowed women, the high percentage of illiterate or uneducated people, the low number of people institutionalized in nursing homes, and the high prevalence of moderate dependence in self-care (Table 1) . Note : Weighted percentages according to the actual age group distribution of the general population. The overall prevalence of incontinence reached 36% (95% CI: 34%-38%), and was greater ( p Ͻ .001) in women (42%; 95% CI: 39%-45%) than in men (29%; 95% CI: 25%-38%). Urethral catheters were used by 2.3% of men and 0.2% of women. Only 1.5% of the incontinent subjects lived in nursing homes.
The prevalence of incontinence by age groups (Figure 1 ) was greater in women than in men, with the exception of the 75-to 79-year-old and Ն 90-year-old age groups, in which it is similar. There is an average prevalence increase of 5% per 5-year interval (approximately 1% per year of age). A significantly higher average prevalence was observed in women compared with that in men ( p ϭ .01).
The logit model used for the estimation of urinary incontinence according to age and sex is described in Figure 2 (see legend) and shows a close to linear relationship in each gender between incontinence and age, as well as a higher prevalence in women at each age point. Table 2 shows the characteristics of urinary incontinence. The most frequent duration of incontinence was from 1 to 5 years (16.8%), and only four people (0.6%) reported a duration of less than a month. Of the subjects, 165 (15.4%) reported daily urine leakages, 8.3% weekly, 6.3% monthly, and 6% occasionally. Of the subjects, 10.6% reported their leakages as "a lot." Frequency and volume increased with age ( p Ͻ .01), whereas differences between genders were not found. Figure 3 shows the distribution of incontinence severity by gender and age groups. Of the incontinent subjects, 22% had severe incontinence (9% of the population), 45% had moderate (16% of the population), and 33% had a slight incontinence (11% of the population). In men the percentage of slight incontinence is constant up to 90 years of age; the percentage of moderate incontinence is stable over the years with peaks during the 75-79-year and 90-year-or-older periods; and the proportion of severe incontinence, which is lower than 6% up to the age of 80 years, progressively increases to reach 28% at 90 years of age. In women the proportion of slight incontinence decreases as a function of age; the percentage of moderate incontinence is stable around 15%, whereas severe incontinence increases over the years with a peak of 21% between 70 and 74 years of age and reaches 40% in subjects older than 90 years of age. Positive associations between severity of incontinence and female gender ( p ϭ .02) or older age groups ( p Ͻ .01) were detected.
The psychosocial impact of incontinence could not be evaluated in 34 incontinent subjects (29 with severe incontinence), as they did not respond to the questionnaire themselves. Of the 296 evaluated subjects, 23% perceived their urine leakages as quite or very important and only 10% admitted that incontinence had quite a lot or a lot of effect on their lifestyle (Table 3 ). Approximately half of the subjects reported negative feelings and suffered social restrictions derived from their urine leakages. The aspects of incontinence that most affected their lives were the continual changing of underwear (20%), feeling wet (19%), and the necessity to go frequently to the bathroom (18%); 35% did not report any practical inconveniences. The impact was notably greater in subjects with severe incontinence. We did not find differences between genders. Table 4 shows the determinant variables that subjectively affect the incontinent subjects' lifestyles. In the bivariate analysis, large leakage volume [odds ratio (OR) ϭ 5.07; 95% CI: 2.77-9.29], daily frequency of leakages (OR ϭ 2.59; 95% CI: 1.44-4.66) and duration of incontinence greater than 5 years (OR ϭ 2.30; 95% CI: 1.21-4.36) were significantly associated with adverse effects on the lifestyles Figure 1 . Distribution of urinary incontinence prevalence in men and women according to age groups. where UI ϭ 1 for subjects with incontinence and UI ϭ 0 for those without incontinence. The z statistics for the model coefficients were Ϫ6.21, 4.81, and 3.36, all of them with p Ͻ .001. The Akaike information criteria was 1.306.
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+ = of incontinent subjects. Age, gender, and marital status were not associated with the adverse effects of incontinence. In the multivariate analysis, the relation between an adverse impact of incontinence and being married reached statistical significance (OR ϭ 2.34; 95% CI: 1.03-5.33) and the relation with leakage volume was similar in magnitude to that found in the bivariate analysis. Independent people in selfcare or those with slight disability showed a greater impact of incontinence on their lifestyle according to multivariate analysis (OR ϭ 2.60; 95% CI: 0.82-8.21).
D ISCUSSION
The present investigation is the second epidemiological survey in Spain specifically designed to study the prevalence of incontinence in the elderly. The considerable number of illiterate people, the high response rate, the high prevalence of incontinence in all age groups, and the minimal psychosocial impact, except in people with severe incontinence, are notable features of our study, which was carried out by health professionals well acquainted with the setting and most of the subjects to be interviewed.
The previous Spanish study (11) was carried out in 1996 in both male and female subjects Ն 65 years of age, with a similar sampling format and home interview. In contrast to our study, their survey was performed by non-health care interviewers and included only one question to detect incontinence. The population studied was urban and excluded institutionalized elderly. The response rate was 71%, and the overall prevalence reached 15.5%; no difference was seen between genders.
Few population surveys have determined the prevalence of incontinence in the elderly of both sexes (7, 15) . Previous studies show variations in prevalence levels (1) (2) (3) (4) 6, 7, 15) that are in some cases explained by the different criteria used for diagnosis of incontinence (7, 15) . Other studies, which introduce restrictions in the definition of incontinence (2,6), show a clearly lower prevalence of urinary incontinence. The prevalence level in our population was 36% and is similar to that (30%) observed by Diokno and colleagues (3), who also used a broad definition of incontinence as well as two questions to identify urinary incontinence, a tool that probably allows slight or moderate incontinence to be detected in contrast to surveys that include only a single question (1, (4) (5) (6) 11) . The slightly higher prevalence rates recorded in our study compared with the data of Diokno and colleagues could be due to several factors, such as the inclusion of older subjects, the higher response rate, and the presence of relatives in 31% of the interviews who reduced the probability of hiding the problem and allowed more dependent people to be included.
We found that prevalence was 1.4 times higher in women than in men. As in other studies (1, 3, 6) , the difference in incontinence prevalence rates between women and men diminishes or disappears toward the end of life. In summary, our prevalence data in men and women are within the range found by Thom (15) and further evaluated by Hampel and colleagues through meta-analysis (7) in population-based studies carried out by personal interviews.
As in other studies of elderly populations (2,4), the prevalence of incontinence increased with age. Women from 75 to 79 years of age are an exception in that the prevalence de-creased significantly, a finding that has been previously pointed out (2) and might reflect the natural progression of stress-related incontinence, which diminishes in women of advanced age (2, (15) (16) (17) .
In contrast with other reviewed studies (15) , in our study we found a high incidence (15.4%) of daily incontinence, especially in men (13.7%), in whom the condition might be related to prostatic disorders.
Despite the lack of agreement on the definition of severe incontinence, its prevalence is consistent among published studies (7, 8, 18) . Severe incontinence was seen in 9% of our subjects, a prevalence that falls within the range considered reasonable for elderly subjects (5%-12% of subjects) (7, 8, 18) .
The International Continence Society definition of urinary incontinence (involuntary loss of urine, which is objectively demonstrable and causes a social or hygienic problem) (19) adds dimensions of severity and consequences to the phenomenon of involuntary loss of urine. The emotional distress, social restrictions, and practical inconveniences caused by incontinence are thus part of its definition. However, when the International Continence Society's definition is used, the prevalence of incontinence may be substantially reduced. In our study, only 10% of the evaluated subjects considered that incontinence significantly affected their lives and only a quarter perceived the problem as being quite or very important; 43% reported psychological distress, over half reported restrictions in relation to incontinence, and 65% admitted some practical inconvenience.
Brocklehurst (6) carried out a study in the UK comparable with ours from a methodological point of view (crosssectional survey, men and women over 30 years of age, personal interview). The psychosocial impact of incontinence seems to affect a lower proportion of our subjects compared with those of Brocklehurst in terms of incontinence perceived as important/very important (23% vs 35%), important effect on lifestyle (10% vs 36%), and psychological distress (43% vs 60%), but social restrictions were higher in our population (52% vs 45%).
On the other hand, our subjects were more affected in relation to concrete aspects of the psychosocial impact (feelings, social restrictions, and practical inconveniences) than to its generic aspects (the importance the subject gives to incontinence and the general effect on his or her lifestyle). Nevertheless, the real importance of the problem could be underestimated in our study because of some degree of oc- cultation by the patient of the consequences of incontinence and the facts that psychosocial impact was not measured in 34 patients and that study methodology allowed for the detection of a great number of slight incontinence sufferers. In agreement with Mitteness (20) we suspect that the low cultural level and resigned or fatalistic attitudes of our population ("the belief that urine losses are the result of aging and nothing can be done about them") may explain the apparently low concern of our subjects about incontinence. However, these observations prompt us to underline the complexity of evaluating the different spheres considered within the quality-of-life concept in incontinent subjects. According to the multivariable analysis, the volume (not frequency) of urine losses and being married were variables significantly associated with the impact of incontinence on the quality of life of the affected subjects (21) (22) (23) .
Some limitations of the study should be taken into consideration when our results are interpreted. First, objective checks of the presence of incontinence or measurements of its frequency and volume were not performed. Nevertheless, there is evidence that the prevalence of incontinence defined by objective measurements differs very little from that found by means of a questionnaire (9, 18) . Second, we did not estimate the interviewer to interviewer consistency on the subject's responses. However, our interviewers did go through a common training process on the evaluation system to be followed during the interview.
Primary care professionals should include specific questions about incontinence when assessing older patients and, once diagnosed, determine the severity and type of incontinence, and finally ensure, either personally or through specialized units, that appropriate care and follow-up are given to the patient. 
